Interaction of the effector domain of MARCKS and MARCKS-related protein with lipid membranes revealed by electric potential measurements.
We have investigated the binding of the effector domains of myristoylated alanine-rich C kinase substrate (MARCKS) and of MARCKS-related protein (MRP) to lipid model membranes. For membrane systems we used lipid monolayers on a Langmuir trough and black lipid membranes (BLM). The binding of the peptides was detected by monitoring changes in the boundary potential of the lipid membranes. The vibrating plate technique (VPT) and the method of inner field compensation (IFC) were used for the monolayer and for the BLM, respectively. We could show that the effector domain of MARCKS binds to acidic lipid membranes mainly via electrostatic interactions and to zwitterionic lipid membranes via hydrophobic interactions. Isobaric measurements on lipid monolayers revealed that binding of both effector domains is accompanied by partial insertion of the peptides into the membrane. Adsorption and insertion of the peptides could be followed simultaneously by the VPT and by recording the increase in area of the lipid monolayer, respectively. No temporal delay could be observed between adsorption and insertion of the peptides, demonstrating that adsorption is the rate-limiting step and that insertion is faster than the time resolution of the experiments, i.e., a few seconds. Both the IFC and the VPT did not show any significant difference between the behaviors of the effector domains of MARCKS and MRP. With the IFC we show that calcium can regulate the translocation of the MARCKS effector peptide between the membrane and calmodulin (CaM) in the bulk. Our results indicate, that the IFC and VPT are suitable qualitatively, and to a certain extent quantitatively, as membrane binding assays.